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lISt oF tABlES

INtRodUCtIoN
Food security and nutrition in Uganda remain precarious despite a decade of government interventions -through the Plan for Modernization of Agriculture (PMA) to transform agricultural production from subsistence to modern farming. Ssewanyana and Kasirye (2010) indicate that over two-thirds of the country's population are food insecure, and the number at risk is likely to increase considering the fact that average agricultural production growth for the past five years remains low (about 1.2 percent per annum) compared to 5-year average population growth of about 3.2 percent per annum. The population of Uganda, estimated at 32.9 million in 2011, is projected to grow to 89 million in 2037 (Population Secretariat 2010).
The rapid population growth in the country has led to unprecedented increase in the demand for land for cultivation, food and wood for energy. This has serious implications on agriculture as well as the environment. Henao and Baanante (2006) indicate that approximately 70 percent of deforestation in Africa is a result of land clearing for cultivation.
Low productivity, declining soil fertility coupled with low use of improved inputs such as fertiliser, among other factors are cited in the Development Strategy and Investment Plan (2010/11-2014/15 ) of the Ministry of Agriculture Animal Industry and Fisheries (MAAIF) as one of the key challenges to increasing agricultural output in Uganda (MAAIF, 2010) . One way to address the twin problem of low agricultural productivity on one hand and environmental degradation on the other is fertiliser use -both organic and inorganic, especially in low income countries where fertiliser use is lowest (Smaling et al., 2006) . Inorganic fertiliser use in grain production, for example, can increase output by 40-60 percent (Roberts, 2009 ). Application of organic fertiliser from animal and/or plant residues on the other hand provide some nutrients besides playing a crucial role in improving soil moisture conservation, especially when combined with conservation tillage practices that protect soil structure, reduce erosion and runoff,and promote soil biological functions important for soil productivity (Agwe et al., 2007) . Nonetheless, a combination of organic and inorganic fertilizer for integrated soil fertility management is the most ideal in increasing yield while maintaining long term soil fertility (Alley and Vanlauwe, 2009 ).
Indirectly, use of fertilisers lead to higher economic growth and poverty reduction through increased agricultural productivity and output (Dethier and Effenberger, 2011) . This is particularly more evident in Sub-Saharan Africa (SSA) countries where agriculture is the primary sector and source of livelihood to the majority of the population (World Bank, 2007) .
Indeed recent empirical evidence from Uganda (such as Senoga and Matovu, 2010) has demonstrated that increasing agricultural output and productivity leads to higher growth of the gross domestic product and accelerates poverty reduction.
On the environmental front, agricultural intensification -where a farmer gets more output from the same piece of land by using high yielding inputs including fertiliser, reduces forest cover loss and promotes biodiversity (Smaling et al., 2006) . Nevertheless, if not well managed, long-term use of fertiliser -whether organic or inorganic, results in inefficiencies of input use, leading to soil degradation, lower productivity and potential damage to the environment (FAO, 1994; Ju et al., 2007) .
Despite the benefits, use of fertilisers in crop production in Uganda remains low. Available facts indicate that, on average, a Ugandan farmer uses less than 1 kilogram per hectare per annum of inorganic fertiliser. This is despite the fact that Uganda is one of the countries in the world with the highest level of soil nutrient loss (Henao and Baanante, 2006) and a signatory to the Abuja declaration. Although Uganda is among countries in SSA that signed the Abuja declaration of increasing fertiliser use from the continent average of 8 kg per hectare to at least 50 kg per hectare per annum by 2015, (African Union, 2006) , there is little or no indication of a policy push to increase fertiliser use in the country. According to Smaling et al. (2006) , unless radical interventions occur, projected inorganic fertiliser consumption growth in SSA until 2030 will remain at 1.9 percent per annum.
A review of previous literature reveals few national-level studies on adoption of agricultural technologies in Uganda. Most of the studies (such as Bekunda and Woomer, 1996; Pender et al., 1997; Okello and Laker-Ojok, 2005; Sserunkuuma, 2005; Sserunkuuma, 2007) Bureau of Statistics (UBoS), this paper provides insights into factors that are likely to influence a household's decision to use fertilisers (organic and inorganic). The study contributes to the understanding of appropriate policy actions that will increase the use of fertilisers by agricultural households and ultimately increase productivity in the agricultural sector.
The rest of the paper is organised as follows: Review of literature relevant to this study is presented in the next section. The data and methods used in the study are presented in section 3. The results are presented and discussed in section 4 prior to conclusions and recommendations in section 5.
1 Whereas traditionally a census gathers data from each and every individual observation of interest, a sampling approach -gathering data from only a sub-set of the all possible individual observations, was used in gathering UCA 2008/09 data. Additional details on UCA methodology available at: www.ubos.org/onlinefiles/uploads/ubos/.../UCAMethodology.pdf
REvIEw oF lItERAtURE
Although use of improved technologies including improved seed and fertiliser is essential in increasing agricultural productivity, food security and reducing poverty, not all farmers in agriculture-dependent countries in SSA in general and Uganda in particular, use these inputs. Factors that influence farmers' decisions to use improved agricultural input scan be broadly categorised into economic factors and non-economic factors. Economic factors mainly focus on price, costs and/or returns to factors of production while non-economic factors include social, cultural, institutional and political factors.
Economic factors that influence technology adoption
Economic factors that influence fertiliser use among others include the price of fertiliser, price of other inputs that complement (e.g. seed) or substitute fertiliser use, price of crop output, profit and opportunity costs associated with production and marketing risks. Empirical literature suggests that fertiliser use is sensitive to changes in its price as well as the price of crops to which it is applied (Griliches, 1958; , Roberts and Heady, 1982; Ariga and Jayne, 2010) . In particular, demand for a particular type/brand of fertiliser (e.g. nitrogen) is derived demand, price elastic and influenced by the price of other types/brands of fertiliser (Acheampong and Dicks, 2012) . The price and/or availability of other inputs that complement and enhance fertiliser productivity -for example, hybrid seed and irrigation, also play an important role in farmer's decision to use fertiliser. Similarly, the price and/or availability of other inputs that substitute a variety/brand of fertiliser as well influence its use (Acheampong and Dicks, 2012) .
The wedge between the high price of fertiliser on the one hand and low price of crops on the other, especially for farmers in landlocked countries in SSA is one of the major factors that make them reluctant to use the input. Morris et al. (2007) observe that demand for fertilizer is often weak in Africa because incentives to use fertilizer are undermined by the low level and high variability of crop yields on the one hand and the high level of fertilizer prices relative to crop prices on the other. Smaling et al. (2006) indicate for example that farmers in Africa require 6 -11 kg of grain to purchase one kg of nitrogenous fertiliser compared with about 2-3 kg of grain in Asia.
High fertilizer prices in SSA are mostly attributed to high transaction costs of fertilizer trade arising from high transportation costs, high interest rates and low volume of purchases (Gregory and Bumb, 2006) . Lack of market information about the availability and cost of fertilizer and the inability of many farmers to raise the resources needed to purchase fertilizer in bulk is cited among other factors that make farmers pay more for fertiliser . Low farm-gate prices for crops on the other hand is mainly influenced by poor road infrastructure and lack of storage facilities as well as lack of market information (Torero and Chowdhury, 2004; Morris et al., 2007) .
Nayenga (2008) indicates that use of agricultural inputs -including inorganic fertiliser in Uganda, is more prevalent in male than female headed households. In Kenya, Karanja et al., (2010) also found differences in the proportion of men compared to women household heads in Nakuru urban area using fertiliser -though the result was not significant due to sample size. In Malawi where fertilisers are provided to farmers as subsidies irrespective of sex, no significant men/ women differences have been observed with regard to use (Chirwa et al., 2011) .
Lanyintuo and Mekuria (2005) between age and use of compost manure and stubble tillage in Ethiopia. In Nigeria, several authors (Akramov, 2009; Lawal and Oluyole, 2008; and Tabi et al., 2010) The ability of the farmer to actually buy the input is perhaps the most important characteristic, which hitherto is not well captured in the literature. According to Morris et al. (2007) , even if farmers believe that fertiliser is profitable, they may be unable to purchase it if they lack cash and/or cannot obtain credit. In agricultural households, the main sources of cash include The role of credit in financing farmer investments in improved technologies, particularly in developing countries where smallholder farmers are generally financially constrained cannot be overstated. Whereas most studies report a positive relationship between access to credit and use of improved technologies (Feder et al., 1985) , a recent report by UBoS observes that access to credit in Uganda is a challenge (UBoS, 2010 ). An earlier study by Deininger and Okidi (2001) reported that capital constraints were a major obstacle to fertilizer use in Uganda.
Extension agents are some of the most important sources of agricultural information in many countries. Farmers' access to information on agricultural technologies through increased government investment in extension services is crucial in revealing the opportunities of using such technologies, thereby reducing the subjective uncertainty on one hand and fostering increased adoption on the other (Strauss et al., 1991; Lanyintuo and Mekuria, 2005) . Indeed,
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a number of studies (Feder and Slade, 1984; Igodan et al., 1988; Strauss et al., 1991; Deininger and Okidi, 2001; and Akromov, 2009) , report a positive relationship between extension services access and use of improved technologies in general and fertilizer in particular. Nonetheless, the provision of extension services in Uganda is dominated by men who have little or no gender-aware training (Opio, 2003) .
Availability of and easy access to infrastructures such as roads, storage and irrigation facilities are critical in agricultural production processes. Roads, for example, ease access to inputs and outputs markets; while storage facilities help to maintain the quality of harvested crops and postpone immediate sale. A number of studies including Jansen et al. (1990) and Ransom et al. (2003) reported that availability of and access to such infrastructure increases the likelihood of use of improved technologies. In Bangladeshi, Ahmed and Hossain, (1990) found that improved rural infrastructure tremendously increased the intensity of use of modern agricultural technologies including fertiliser, high yielding varieties and irrigation, in villages with developed infrastructure than in underdeveloped villages.
According to Morris et al. (2007) , factors that influence the intensity of fertiliser use depend on farmers' perceptions of the potential profitability of fertiliser use -which in turn depend on the characteristics of the input, including productivity of (crop response to) fertiliser as well as the perceptions that farmers may hold against fertiliser. Vanlauwe and Giller (2006) , for example, catalogue several myths surrounding soil nutrient balances, and organic and inorganic fertilisers use in SSA, which the authors note that potentially limits soil fertility management if not adequately demystified.
From the foregoing literature, it is clear that both economic and non-economic factors influence farm-household decisions either positively or negatively with regard to use of fertiliser. The question pertinent to this study therefore is: which among these factors have a strong bearing on the likelihood of farmers in Uganda to use organic and inorganic fertilisers.
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3. dAtA ANd MEtHodS
data
The paper draws on UCA 2008/9 data to achieve the set objectives. According to the UCA 2008/9 technical report 2 , data was collected through a sampling scheme of 3,606 Enumeration Areas (EAs) and 10 agricultural households in each selected EA. In total, 31,340 agricultural households were sampled. However, the analysis is restricted to 29,355 households that had non-missing information on whether they applied fertilisers or used improved seeds. A quick exploratory data analysis of the variables used in this study revealed some missing data. In survey data, missing data is a common problem because some respondents do not answer certain questions (Carson et al., 1995) . In the case of UCA, 2008/9 data, the proportion of respondents with missing data on the variables of interest in this study ranged from 1 -21 percent non-response rate (see lower section of Appendix 1).
Missing data are a potential source of bias in the analysis, especially if the variable with missing data is essential in the results outcome (EMEA, 2001) . Suggestions to deal with key data items missing in the analysis are provided in the literature. One suggestion is to drop respondents with missing in the analysis and adjust the weighting process, while the other is to impute or substitute a valid response for the missing value (Carson et al., 1995) . Engels and Diehr (2003) and Kalton (1995) provide thorough discussions of approaches for imputation of missing values in longitudinal data and cross-sectional survey data, respectively, including deterministic (e.g. mean, median or modal values) and stochastic (e.g. random regressions)
approaches. Of all the approaches, none is a gold standard, though deterministic approaches are rather common. Given that missing data in some of the variables in this paper were fairly high, median values were calculated (see lower section of Appendix 1) and substituted for missing data. 
Model specification
A farmer i can choose either to use or not to use fertilisers in crop production. This leads to a binary outcome, which can be written as in equation (1).
(1)
Choice -either or not to use fertiliser depends on both economic and non-economic factors (x).
In econometrics, outcomes which are binary are analysed using Binary Choice Models (BCM) (Greene, 1993) .
In BCM, interest is to estimate the conditional probability, =1| ), which in this paper case is the probability that farmer i uses fertiliser ( ) given , the economic and non-economic factors under which the farmer operates. This can be stated as in equation (2). (2) F(.) is the functional form -which can be linear (e.g. Linear Probability Model) or non-linear (e.g. Probit or Log it Models). Equation (2) can be expressed as regression model as in (3).
The right-hand of Equation (3) has two parts: , the part which is explained by observable explanatory variables,x i, β being the unknown parameters to be estimated; and the stochastic error term that is unobservable in statistical analysis but affects the decisions of the farmer.
Following the literature, we disaggregate the explanatory variable, x, into economic (x 1i ) and non-economic factors (x 2i ) as in equation (4). (4) 3.3. Description of variables
Dependent variable
The dependent variable is whether or not a household used fertilisers (organic and/or inorganic) during the last 12 months prior to interview. Summary statistics of these variables, provided in Appendix 1, indicate that about 26 percent of households reported using organic fertilisers while 8 percent reported using inorganic fertilisers. However, these variables could not be used to provide insights on intensity of usage. Lack of information on the quantity of fertilisers applied limit our ability to provide policy guidance on what government needs to do to increase application of fertilisers as per the recommended rates or the commitments made in Abuja declaration.
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Explanatory variables i) Economic factors (
Ideally, economic variables to be included in this study would comprise price, cost and quantities of inputs/outputs. Nonetheless, these were not captured in the UCA 2008/9.
Instead, we include price-like factors including distance to local farm-input shops, distance to extension services, distance to local produce market, distance to district produce market, and distance to feeder and all-year gravel roads as proxies for cost of inputs and price/value of outputs. These factors can also be regarded as market access variables. Households who are more distant from these facilities are hypothesized to less likely use fertilisers. Descriptive statistics of these variables are also provided in Appendix 1.
ii) Non-economic factors (
Non-economic variables included in this paper are: household characteristics, production support services and location (regional) factors. Household characteristics include those of the head of the household in terms of age, sex, marital status, and education attainment and whether they are literate or not. Other variables included: household size and share of adult members in total household size, share of adults in the household and ownership of livestock/ poultry. Our hypothesis is that household heads that are literate, with more years of education, and/or own livestock/poultry are more likely to use fertilisers -both organic and inorganic.
Production support factors included are: access to extension services, access to credit, ownership of storage facility, ownership of irrigation facility. It is hypothesised that households who access/own of these services/facilities are more likely to apply fertilisers. Regional dummies are included to account for differences that might arise due to geography, soil types, crop patterns, culture, and socio-economic status. The units of measurement and summary statistics of these variables are presented in Appendix 1.
Model estimation
In this paper, the BCM used in the analysis is the probit model, which is estimated by the maximum likelihood method. The estimated coefficients of the regression can be reported distance to local produce market, distance to district produce market, distance to feeder road, distance all-year gravel road, and distance to extension service provider, were transformed into natural logarithms. The square of the household head age variable was included in the model as an additional variable to account for the likely effects of ageing on technology adoption -which according to the life-cycle hypothesis is that as people advance in age -from middle to old age, they spend more on consumption than investment in production (Feinstein and Thomas, 2004) .
RESUltS ANd dISCUSSIoNS
This section presents and discusses results from the descriptive and econometrics analyses.
Descriptive statistics
It is evident from Table 1 that a greater share of agricultural households used improved seeds (32 percent) compared to organic and/or inorganic fertilisers. More notably, the share of agricultural households that used organic fertilisers are nearly three-fold those that used inorganic fertilisers. In other words, the agricultural households seem to rely more on organic than inorganic fertilisers. The proportion of those households that used all the three technologies stood at 3.4 percent; and those that used both organic and inorganic fertilisers at 4.6 percent.
The national pattern of technologies use mirrors itself spatially as illustrated in Table 1 
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Considering inorganic fertilisers, more households residing in the Central and Eastern region applied inorganic fertiliser compared to the national average. The reverse is observed for those households in Western or Northern region. The higher proportion of households using organic fertilisers in south west sub-region could be related to intensive livestock systems.
Within the Eastern region, higher proportion of households using inorganic fertiliser is largely driven by the districts of Kapochorwa, Bukwo, Sironko and Bududa (Appendix 2), all situated in Mt. Elgon highlands.
Comparing the characteristics of those households that used with those that did not use improved technologies, it is evident from Table 2 that the former were headed by better educated and literate head; male heads and households with larger families. On the other hand, on average, those that did not use improved seeds were headed by an older household head. The reverse is observed for use of organic fertilisers. No major differences in age observed with regard to use of inorganic fertiliser. It is further noted that households that used inorganic fertiliser had a higher proportion of adults relative to their counterpart that did not use inorganic fertiliser. There are no observed differences with regard to use of either improved seeds or organic fertilisers. Of the households that reported access to agricultural extension services, 30.7 percent received information on the use of organic/inorganic fertilisers. And this varies across regions (Figure 1 ). For instance, the share of households residing in Western and Central regions that received such information was higher than the national average. The reverse was observed for those households in Northern region (see Figure 1 ). Taking sex into consideration, we found that there were more men than women using fertilisers (Table 4) . Results in Table 4 also indicate remarkable differences -in favour of households that had access to extension services and/or credit, had irrigation facilities and/or storage, with regard to use of improved technologies. For example, the proportion of farmers who received credit and also used inorganic fertilisers (15.8 percent) was twice that of farmers who used inorganic fertiliser though did not access credit (7.7 percent). This suggests that credit eases the cash constraints and so enables farmers to afford fertilisers. Fertilisers were mostly used by farmers who owned livestock than those who do not own livestock. People who own livestock in Uganda are likely to be wealthier compared to those without (MoFPED, 2004) . This is because livestock is an asset that can be used to generate income and thus aid farmers to purchase fertilisers. Also, livestock waste (dung and urine) is an important source of organic fertilisers. The incidence of fertiliser use among farmers with irrigation facilities (31 percent) was higher than the proportion of fertiliser users without access to irrigation facilities (8.3 percent). It is evident from types of support including agricultural production inputs. While most households reportedly obtained organic fertiliser from their own sources, those who applied inorganic fertilisers depended largely on markets. Turning to reasons for non-use of agricultural technologies some observations do emerge. The most frequently (50 percent) cited reason for not using inorganic fertilisers was that they are too expensive. Other farmers were not using fertilisers because they lacked knowledge about them (25 percent); lacked access to fertilisers (14.1 percent); while others perceived fertilisers as being useless (9.5 percent). Similar patterns are observed for the non-use of improved seeds. Notably is the higher percentage of households that reported lack of information on organic fertiliser relative to inorganic fertilisers.
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Econometric results
This section presents the results based on econometric analyses. It augments the descriptive analysis by providing more insights about the key binding constraints to fertiliser use in Uganda. Results of the probit regression models are presented in Table 7 . The Wald Chisquare statistics suggest overall that the models were statistically significant at 1 percent level. Predicted probabilities for agricultural households using organic and inorganic fertilisers were 23.8 and 7.2 percent, respectively -which was close to that observed in the descriptive statistics in Appendix 1 
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Results in Table 7 generally mirror the descriptive statistics and confirm most of our hypotheses.
While being literate is appears to be the necessary condition for farmers to adopt organic fertiliser, results suggest that the level of education matters most when it comes to adoption of inorganic fertiliser. Holding other factors constant, the likelihood for literate farmers to use organic fertilisers is 4 percent higher than for the illiterate while the prospects to use inorganic fertiliser are 2 percent higher for farmers with an additional year of education. The results are moreover statistically significant at 1 percent level. The likely reason for a higher proportion of more educated farmers using inorganic fertiliser is the fact that more educated people in Uganda have higher disposable income (UBoS, 2010), which makes it possible for them to purchase high-value inputs such as inorganic fertiliser. Besides, more educated farmers are more likely to use fertiliser due to their relatively advantaged position in terms of access to market information and technical advice on agricultural technologies (Langyintuo and Mekuria, 2005) .Despite the importance of high education in adoption of inorganic fertiliser, the challenge though is that fewer farmers in Uganda -especially women (less than 30 percent) have attained at least secondary education (UBoS, 2010).
The most likely reason why being literate per se and not high education as such matters most in adoption of organic fertilisers, is the fact that on-farm production and use of organic manure -unlike inorganic fertiliser, requires just basic knowledge and not necessarily high level of education. Good to note though is that according to the UBoS (2010), literacy levels in Uganda (73 percent), particularly among rural women (69 percent) have improved remarkably over the past few years -since the introduction of Universal Primary Education (UPE) in 1997.
Although household size is important in adoption of fertiliser, we note that the share of adults in the household -which is the source of labour, is critical. Taking other factors as constant, upto 5 percent increase in the probability of farmer use of fertiliser both organic and inorganic can be attributed to a unit increase in the proportion of adults in the household. This finding supports literature (for example, Jehangir and Sampath, 1999; Palm et al., 1997) that suggests the availability of labour as a precondition for adoption of bulky inputs such as fertiliser. This is true given the fact that fertiliser use, particularly organic manure production and application are labour intensive. Inorganic fertiliser application/placement at the base of plants rather than broadcasting/sowing, similarly, is labour-intensive.
Results indicate that age and age-squared have a significant influence on organic fertiliser use.
That is, as farmers advance from youthful to middle age, they are more likely to adopt organic fertiliser, but with advanced age (age-squared), dis-adoption becomes likely. This may be due to the labour intensive requirement of organic fertiliser adoption -as most young and even much older farmers are generally disadvantaged -as they usually have a smaller share of adults in the household.
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Turning to sex, the coefficient for inorganic fertiliser use is positive and significant (p<0.05),
indicating that the likelihood of male farm household heads to use inorganic fertiliser is much higher compared to that of female farm household heads. This is expected as male farm household heads in Uganda have more access to extension services (Nayenga, 2008 ) -which are dominated by male extension workers (Opio, 2003) .Beside, male household heads in Uganda on average have higher income than female household heads (UBoS, 2006; . Results indicate that women have a significant (p<0.01) edge over men when it comes to organic fertiliser use -which is somewhat contrary to the descriptive result in Table 4 . Nonetheless, it appears that the somewhat weaker position of women in Uganda in relation to financial resources and supportive extension services to use inorganic fertiliser might have led them to embrace organic fertiliser as the alternative.
Results reveal a strong relationship between access to extension services and/or credit and fertiliser use irrespective of type -which supports the descriptive statistics as well as various literatures (Feder and Slade, 1984; Igodan et al., 1988; Strauss et al., 1991; Akromov, 2009) . A similar relationship is observed in relation to ownership of irrigation facility and/or livestock, and fertiliser use. Much as these complementary inputs in production are important in the decision of farmers to adopt fertiliser, the challenge is the availability of these inputs/services in the country. Extension services outreach in Uganda is low (19 percent) (see Appendix 1) and skewed to NAADS supported farmers. Credit on the other hand attracts high interest rates and hence mainly provided to non-agricultural enterprises that have a short gestation period, while use of irrigation in Uganda is in its infancy.
Although distance to factor input markets as well as output markets is observed to negatively influence fertiliser use, the long distances to access extension services -averaging 9km and district markets -averaging 20km, stand out as critical constraints. As with regions, a significantly lower use of organic fertiliser is noted in Eastern and Northern Uganda and lower use of inorganic fertiliser observed in Northern and Western Uganda, compared to Central Uganda, the reference region. Low population of livestock -a major source of manure, in Eastern and Northern Uganda compared to Central and Western regions may be a key constraint to intensive use of organic manures in those regions. Acceptability and practical application of organic manures on large-scale basis by local farmers in Uganda however remains a challenge -as many farmers practicing organic based systems take animal refuse to back-yard gardens as a means of disposal rather as a conscious method of soil nutrient management. Generally, farmers are reluctant to change from familiar methods of soil nutrient management to newer methods (Omotayo and Chukwuka, 2009 ).
CoNClUSIoNS ANd IMPlICAtIoNS FoR PolICY
Using the UCA 2008/9 data, this study investigated the factors that limit farmer use of organic and/or inorganic fertiliser in Uganda. Here we focus on the major findings. Results of the study indicate geographical differences in the proportion of farmers using fertilisers -in favour of Eastern Uganda (specifically Mt. Elgon highlands) for inorganic fertiliser and Western Uganda (specifically Kigezi highlands) for organic fertiliser. A relatively high proportion -compared to national average, of farmers using organic and/or inorganic fertiliser is observed in Central
Uganda. The reverse is observed in Northern Uganda. Thus the on-going drafting of the National Fertiliser Policy and National Fertiliser Strategy should pay attention to this fact when designing strategies to promote the adoption of fertiliser in the country.
Lack of or inadequate access to extension services that provide technical advice is a major constraint to increased adoption of fertiliser in Uganda. Results show that less than onethird of agricultural households in the country received fertiliser-related extension advice and moreover the average distance to the nearest extension services provider was over 20
kilometres.
Owing to the fact that access to extension services increases not only the likelihood of fertiliser use but also the associated agricultural productivity, yet enormous resources are currently earmarked to the provision of free inputs to few beneficiaries under the NAADS program, we propose that these resources be reallocated to increase the coverage of extension services to as many farmers as possible country wide. Besides, the MAAIF should consider reviving and strengthening the original mandate of her extension services staff at the district.
The paper findings have demonstrated that there is a noticeable gender bias in fertiliser use. The households with female heads are less likely to use fertilisers relative to their male counterparts. The provision of extension services is dominated by male workers who focus their services mostly to fellow men as a result of lack of gender-sensitive training background. One way of addressing this challenge is to encourage agricultural training institutions to introduce/ integrate gender awareness training modules in the curriculum. Besides, government should deliberately target to train and deploy more female extension workers in the country.
Fertiliser use, access to credit and use of irrigation are closely linked -yet, farm-household access to these complementary services is low in Uganda. In Asia, Hazell (2009) observes that fertiliser, improved seed and irrigation supported with credit were the key components of the Green Revolution. Therefore, any successful intervention to promote fertiliser use in Uganda will have to be accompanied with complementary inputs and services -as a package.
While access to credit has a positive influence on fertiliser adoption, it is still expensive and inaccessible to most agricultural households. Government should reconsider and implement the President's 2011 election plan of providing these households with loans at low interest rates. In particular, government can spur fertiliser adoption by conditioning fertiliser purchase and use on access to affordable agricultural credit through Savings and Credit Co-operatives (SACCOS).
While few farmers in Uganda own/use irrigation facilities and yet fertiliser use is more effective with irrigation, for the past five years government has implemented water for production programme targeting mainly rehabilitation large-scale irrigation schemes at the expense of small-scale irrigation for smallholder farmers who produce most of the country's output and need farm-production water most. Thus we recommend that government should consider review the water for production programme with a view of putting more resources in low-cost small-scale irrigation systems and technical advice to smallholder farmers adopt irrigation farming on a sustainable basis. 
